To explore the quality of the dying experience and associations to higher quality ratings for people who died in an ICU. Design: Retrospective study using medical record review and surveys of family members with the Quality of Dying and Death (QODD) instrument. Setting: Four ICUs affiliated with a university and a Veterans Affairs Medical Center. Participants: Ninety-four family members of 38 ICU decedents.
I
n the United States, Ͼ 2 million people die annually. The majority of deaths occur in hospitals, and approximately one fourth of all deaths involve ICU therapy. [1] [2] [3] [4] The frequency of death following ICU care is likely to remain high, in large part because patients with serious and even terminal illnesses continue to choose hospital-based care at the end of life. [5] [6] [7] [8] [9] [10] In addition, as the population ages and more people have chronic diseases, ICUs may experience an increase in people electing a trial of critical care. 4, 10 Studies [11] [12] [13] [14] [15] have documented a high prevalence of symptoms such as pain, dyspnea, agitation, anxiety, depression, confusion, and fatigue among ICU and hospitalized patients, which may portend poor-quality dying. The Study To Understand Prognoses and Preferences for Outcomes and Risks of Treatments investigators 16 -17 reported significant pain at the end of life in more than half of patients dying in the hospital or ICU. Although studies [11] [12] [13] [14] [15] [16] [17] document a high prevalence of symptoms in hospital-based dying, independent associations to the quality of dying and death in the ICU have yet to be identified from a family perspective. Outcome measures used in prior studies, 7, 16 such as the use of artificial ventilation, the timing of do-not-resuscitate (DNR) orders, longer duration of stay in the ICU, and the occurrence of death in the ICU, have been defined as unfavorable components of dying, but these indicators may not be sensitive or appropriate for interventions designed to improve the quality of end-oflife care. Experts have suggested that we may not be assessing the best outcome measures for the quality of end-of-life care in the ICU. 18 -21 Despite the prevalence of ICU deaths and documentation of suffering in this large population of dying patients, no validated measures exist to assess the overall quality of dying in the ICU. Researchers have identified relevant domains of quality dying experiences and are developing tools to assess the quality of dying and death. [22] [23] [24] [25] [26] [27] The Quality of Dying and Death (QODD) questionnaire is one tool developed to attempt to measure this construct. [22] [23] It is unknown what domains of end-of-life care are most important from the family's perspective for evaluation of the quality of dying and end-of-life care in the ICU.
This study used a modification of the QODD instrument (the ICU QODD) to better understand the family perspective of the experience of dying in an ICU. [22] [23] Our objectives were to assess ratings of the quality of the dying and death experience by family members of patients who died in an ICU, and to identify components of the ICU experience associated with higher quality of dying ratings by family members.
Methods and Materials

Study Design and Sampling Strategy
We performed interviews with multiple family members of patients who died in an ICU to measure the quality of the dying experience. We enrolled family members of patients who died in any of four ICUs of either a university teaching hospital or an academic Veterans Affairs Medical Center (VA). All deaths during the calendar year 2000 were reviewed for inclusion. Inclusion criteria required that the decedents were at least 21 years old at the time of death and died in the ICU after a stay of at least 3 days. Family members were contacted between 4 months and 1 year after the death. Two to four family members who were themselves at least 21 years old and had visited a minimum of 6 h in the ICU before their loved-one's death were identified for each decedent. This study was conducted with the approval of the Institutional Review Boards at both institutions, and all family participants gave written informed consent.
Data Collection and Measures
The perceptions by family members of their loved-one's quality of dying was measured with the QODD instrument. [21] [22] Family perspectives are one source to evaluate the dying experience but cannot be viewed as interchangeable with patient perspectives when available. 28 -29 The original 31-item QODD instrument (on which the current reduced version is based) was developed through qualitative studies of patients, family members, and clinicians for completion after death by family members or clinicians. 22 The QODD instrument was developed in six conceptual domains as shown in Table 1 . 22 The QODD instrument was validated in family respondents in one study based on 204 deaths in Missoula County and in another based on 100 patients receiving hospice care. 23, 28 The ICU QODD instrument consists of 23 of the original 31 questions of QODD instrument that assess symptoms, experiences, and perceptions about the quality of the dying process in the last week of life. The 23 items were chosen based on face validity for items having relevance for deaths occurring in the ICU and also confirming this assessment by examining nonresponse patterns for ICU deaths (Table 1 presents a complete listing of the items in the ICU QODD instrument). In a prior report from this study, 29 we found the ICU QODD instrument to have statistically significant, although moderate interrater reliability for patients dying in the ICU when completed by two to four family members. Each item of the QODD instrument is comprised of two parts. The first part asks the family member to assess the frequency of a particular symptom or experience during the last week of life (frequency component). Depending on the item, family members are asked to indicate frequencies across a range from 0 ϭ none of the time, to 5 ϭ all of the time or dichotomously with yes, event/experience occurred, or no, event/experience did not occur. In the second part of each item, the family member rates how the particular symptom or experience affected the quality of dying on a 0 to 10 scale: 0 ϭ terrible experience, and 10 ϭ perfect experience (quality rating component). The ICU QODD instrument total score is based only on the quality-rating component and does not include the frequency component. The 23-item ICU QODD and complete 31-item QODD instruments are available from the developers (http://depts.washington.edu/ eolcare).
We also included some basic demographic questions and questions that assess information about the conditions surrounding the death. The information about the conditions surrounding death included the following: date and place of loved-one's death; how many hours were spent visiting with the decedent; how often the respondent had seen the decedent in the last year; how long before the decedent's death the respondent thought person was aware they were dying, whether or not the respondent could talk with the decedent in the last seven days of life in a way they could understand; respondent's relationship to the decedent; respondent's birth date (age); how long the respondent had known the decedent; how far away the decedent lived from the respondent; the gender of the respondent; the race/ethnicity of the respondent; and the educational level of the respondent. Five additional questions specific to the ICU, including an Eastern Cooperative Oncology Group (ECOG) rating, 30 were developed for this study in the same two-component format as the QODD instrument and are included in the Appendix. Family members also reported on their experience about participating in the study. Each family member was interviewed separately and asked not to discuss the questionnaire with other family members until all interviews within the family were completed.
After all interviews were complete within a family, a medical record review was performed to extract data required to calculate the APACHE (acute physiology and chronic health evaluation) II score at the time of entry to the ICU and to collect objective data about the decedent and hospital course. All medical record reviews were conducted by a single researcher blinded to the family survey results. The APACHE II score was calculated using standard methods. 31 Additional data collected from the medical records included presence and timing of a DNR order; number of intrahospital transfers; whether or not a palliative care specialist was consulted; whether or not an ethics conference was held; whether or not a family conference was held; primary organ system failure 32 ; days in the ICU; and days in the hospital. Chart abstraction also attempted to collect ratings of pain and other symptoms as well as use and titration of sedatives and analgesics.
Outcome Measures
The primary outcome (dependent) variable for all analyses was the ICU QODD score. The ICU QODD score ranges from 0 to 100 points and was calculated based on the quality rating components for 23 items relevant to the ICU (multiplicative transformation as designed by the developers of the QODD instrument). 23 Our goal was to identify the components of the end-of-life care experience in the ICU that are associated with the ICU QODD total quality-rating score. Three additional single-item outcome variables assessing the quality of end-of-life experience were also measured and reported. These three outcome variables were constructed by the developers of the QODD instrument to examine for the unique experiences of the last 7 days of life and of the moment of death. [22] [23] One of these items assesses the quality of the last 7 days of life, and another assesses the overall quality of the moment of death, both on a 0-to 10-point scale. A third item rates the effect of dying in the ICU on the quality of the dying experience.
The data from individual interviews were arithmetically averaged across family members for each decedent to produce a summary family report of the ICU dying experience; the summary report was used for bivariate analysis. We reasoned that averaging the individual ratings across the family members for each decedent provided the most complete view of the family's perspective of the dying experience for that patient. All outcome variables were transformed to a 100-point scale for reporting. Descriptions of the experience of dying in the ICU for the patients in the study were based on the summary family report.
Statistical Analysis
We performed a series of analyses to explore the associations between components of the ICU dying experience and higher family ratings of that experience as measured by the ICU QODD score. First, we used bivariate regression to obtain correlation coefficients between the outcome variable (ICU QODD total quality-rating score) and the explanatory variables, which included the demographic characteristics, questions about the conditions surrounding the death, medical record data, and variables available from the frequency component of the QODD instrument.
We subsequently applied multivariate regression in an exploratory way to further specify important associations to higher quality of dying ratings using the ICU QODD score as the outcome (dependent) variable. The potential explanatory (independent) variables were identified from a number of different sources (medical record, family interview, and frequency component of the QODD instrument). Because of the number of potential explanatory variables, we opted for a structured approach to model building rather than a stepwise regression. The structured approach involved entering variables in three stages: first, demographic and characteristics extracted from the medical record; second, data obtained from interview but excluding QODD frequency items; and last, the frequency component of the QODD items. This approach allowed variables in the first two stages maximum opportunity to remain in the model. We did not use the quality-rating components of the ICU QODD items as independent variables because these variables constitute the ICU QODD score. Three subjects had too many missing variables for an ICU QODD score to be calculated and were dropped from further analysis, leaving 91 observations for regression.
As the goal of this analysis was to explore associations with higher ratings of quality of dying, we examined explanatory variables on the ICU QODD score for each of the 91 valid respondents. Items were included in the model-building process if they had bivariate correlation with the ICU QODD instrument Ͼ 0.30 or independent correlation p values Ͻ 0.10. The ICU QODD score and frequency responses were treated as continuous variables. Significance level was set at 0.05 to avoid missing potential associations in this exploratory, hypothesis-generating analysis as opposed to correcting for multiple comparisons. Missing data were imputed from empirical distribution for 19 dichotomous variables and by multiple imputation for the remaining continuous variables in SAS using Proc MI (SAS Institute; Cary, NC).
Multivariate analysis was done through the three staged process and established a series of models that achieved a maximum adjusted R 2 value with Proc Reg in SAS (SAS Institute). We then manually entered and removed variables to maximize the param-eter strength and minimize the number of predictors while maintaining an adjusted R 2 near 0.60. We explored for the influence of independent variables of historical or potential novel importance to the end-of-life experience in the ICU by adding back in variables that related to the aggressiveness of care (use of ventilator or dialysis, time in ICU, time in hospital, and others) and different respondent characteristics that might affect the quality rating (witness of upsetting treatments, limitations to visiting, time the family member knew the decedent, and others).
Because there were only 38 independent deaths, models were also built using repeated-measure analysis and generalized estimating equations to account for correlations within families. Multilevel linear modeling for repeated measures was done using intraclass correlation coefficient method. [33] [34] Regression for this confirmatory process was performed in SAS with Proc Genmod and Proc GLM (SAS Institute).
Results
Recruitment and Patient/Family Characteristics
We identified 365 ICU deaths at the study sites during the study year. One hundred eight decedents met the inclusion criteria, and families of 38% of the eligible decedents were enrolled; details on enrollment were reported in a prior publication. 29 The most common reasons cited for nonparticipation of family members were family members feeling too emotional (32%) or only one family member willing to participate (24%). Ninety-four family members completed the interview. Sixty-eight percent of the decedents were male, 39% died at the VA, and 61% died at the university (Table 2) . Ninety-seven percent were white, and the mean age was 59 years. Decedents had a median length of stay in the ICU of 6 days (range, 3 to 43 days). Families reported that 88% of patients had received either mechanical ventilation or hemodialysis. The mean APACHE II score at time of admission to the ICU was 21. The attributable cause of death was distributed among the following organ systems: cardiac (32%), respiratory (29%), neurologic (18%), GI (16%), and metabolic/renal (5%).
Of the 70 nonparticipating eligible decedents, 71% were male, 35% died at the VA, 93% were white, and mean age was 65 years (SD, 15 years). There were no significant differences in demographic characteristics or characteristics of disease between decedents whose family members enrolled and decedents whose family members declined participation. Similarly, no significant demographic differences existed between the family members who participated and those who were contacted but refused to participate (n ϭ 59).
Experience of Dying in the ICU
Family members reported that 24% of the patients dying in the ICU were never aware they were dying and 34% were aware of dying only in the last week of life. They reported that 76% of dying ICU patients were able to talk with them in a way they could understand in the last week of life. All but four patients had a DNR order written prior to death (89%) at an average of 1 day before death (range, 0 to 30 days).
The mean ICU QODD score for the decedents in this study was 60 points on the 0-to 100-point scale (SD, 14) [ Table 3 ]. The ICU QODD score had a normal distribution and was strongly correlated (r ϭ 0.47 to 0.98) with the other single-item outcome measures of quality of the dying experience (quality of moment of death, ICU as place of death rating, and the quality of life of last 7 days of life). The quality of moment of death was rated at 67 of 100 points, and the ICU as the place of death was rated at 61 of 100 points. The rating for the quality of the last 7 days of life was low (32 points on a 0-to 100-point scale), and families reported that the patients experienced substantial physical symptoms in the last week of life (Table 3 ). Patients were reported by families to have satisfactory pain control less than half the time. The medical record was remarkable in the near universal absence of data regarding assessment of pain and other symptoms or in how sedatives and analgesics were titrated to symptom relief. 
Associations to Higher Quality-of-Dying Ratings
The strongest independent correlations with the ICU QODD score were feeling at peace with dying, having control of events, being unafraid of dying, keeping dignity and self-respect, and finding meaning and purpose ( Table 4 ). Aspects that did not appear to have important associations with quality ICU dying include the following: days in hospital or ICU; having DNR order written within 2 days of death; use of mechanical ventilator or kidney dialysis; frequency of visiting with any family members or spending time alone; decreased functions such as inability to feed self or maintain bowel/bladder control; state of consciousness at the moment of death; family participation in withholding or withdrawal discussions; whether or not someone was present at the time of death; and whether or not a family conference was held. There was no association of ICU QODD score detected for demographic characteristics of the decedent such as system of primary organ system derangement, APACHE II score, race, or gender. There were no differences in ICU QODD scores or other quality ratings across the four ICUs or two hospitals of the study.
Multivariate analysis produced best models with 9 to 10 independent variables that achieved a maximum adjusted R 2 value near 0.65 or mean deviance 1.1 by hierarchical modeling. A four-variable model achieved independently significant t tests for all parameters and maintained an adjusted R 2 value at 0.60 or mean deviance 1.06 by hierarchical modeling. Results of hierarchical linear modeling with the generalized estimating equations, repeated-measures technique, and multivariate linear regression across all 91 valid respondents resulted in identically composed models. We present the data from multivariate linear regression across the 91 respondents.
Four individual items best account for the overall quality-of-dying ratings as measured by the ICU QODD score: how often the patient appeared to have his or her pain was under control, how often the patient appeared to have control over what was going on around him or her, how often the patient appeared to feel at peace with dying, and how often the patient appeared to keep his or her dignity and self-respect (Table 5) . After controlling for these four explanatory variables, none of the following were associated with the rating of the quality of ICU dying: APACHE score (p ϭ 0.58); number of days in the ICU (p ϭ 0.79); whether or not a mechanical ventilator or kidney dialysis was used to prolong the patient's life (p ϭ 0.12); how long before dying the patient was aware of dying (p ϭ 0.47); whether or not the patient could talk to family members in a way to be understood (p ϭ 0.89); ECOG score 1 month prior to dying as an indicator of functional limitations of chronic disease before hospital admission (p ϭ 0.67); whether or not someone was present at the time of death (p ϭ 0.55); number of days from DNR order to death (p ϭ 0.72); how often the patient appeared to be unafraid of dying (p ϭ 0.58); whether or not the patient appeared to find meaning and purpose in his or her life (p ϭ 0.38); whether or not care preferences were discussed with the physician (p ϭ 0.46); and whether or not a family conference was documented in the medical record (p ϭ 0.78). Although most aspects of the family respondent had no association with rating of loved-one's ICU dying (age, gender, time visiting, education, or distance from to patient's home), two items had modest but significant bivariate associations with ICU QODD score: the years that the respondent had known the decedent (r ϭ 0.24, p ϭ 0.0207), and whether the respondent had witnessed something that was upsetting to them during the course of care for their loved-one in the ICU (r ϭ Ϫ 0.21, p ϭ 0.0422). However, when these variables were reintroduced into the four-variable multivariate regression model, only the years that the respondent had known the decedent maintained statistical significance (p ϭ 0.0486); there were no significant changes to the overall strength of the model and the parameter estimates for the other explanatory variables.
Discussion
Family members reported a moderate and variable quality of dying and death in the ICU in this study, resulting in an average ICU QODD score of 60 points out of 100 (SD, 14) . This average score and SD were comparable to that reported in a prior study 23 of all deaths in one community, where the total score was 67 (SD, 15). Our analysis confirmed the importance of pain control for quality dying in the ICU. Consistent with prior studies 11, 13, [15] [16] [17] of hospitalized dying, symptoms were infrequently reported to be under control. For example, pain was reported to be under control most or all of the time in only 47% of the decedents. Further, our study showed a link between pain control and overall rating of the dying experience. A change in pain control from frequency rating of some of the time to a frequency rating of most of the time (a 2-U change in pain control representing 1.5 SDs) would be predicted to be associated with a 7-point improvement in the overall rating of the ICU dying experience (p Ͻ 0.0001). Another item in the same domain, having control over events, was also significantly associated with the ICU QODD score (p ϭ 0.0066). Receiving adequate pain and symptom management and achieving a sense of control were two of five domains identified by Singer and colleagues 26 as important for the quality end-of-life care.
Our exploration of associations to quality dying in the ICU also identified certain "whole-person" and "preparation-for-death" aspects (conceptual domains of the QODD instrument) of the dying process that correlated highly with better quality ratings. After controlling for pain rating, the quality of the dying experience for the severely ill patients in this study was most strongly associated three aspects of the dying experience (feeling at peace with dying, keeping one's dignity and self-respect, and having control over what was going on around the dying patient).
Our study did not demonstrate an association between the quality of dying and death and either the timing of the DNR order nor the use of ventilators and dialysis at the end of life. Although these indicators have been used as outcome measures in prior evaluations of the quality of end-of-life care in hospitalized patients, 16 our study suggests that these measures may not be as important as symptom control and management of the whole-person or preparation-for-death aspects of end-of-life care, even in the ICU. The domains of whole-person concerns and preparation for the end of life were among the domains of a good death developed by Steinhauser and colleagues. 24 We found that a 2-U change in the frequency of a patient appearing at peace with dying would be predicted to lead to a 7-point increase in the ICU QODD score (p Ͻ 0.0001), the same incremental change that better pain control would be predicted to achieve. Similarly, a 2-U increase in the frequency that a patient appeared to keep his or her dignity and self-respect would be predicted to be associated with a 4-point improvement in the overall rating of the ICU dying experience (p Ͻ 0.0028). We found that the longer the respondent had known the decedent, the higher the rating of quality of dying. Even after controlling for the patient's age and other characteristics, the effect of the years that the respondent had known the decedent retained a statistically significance significant association with the ICU QODD rating (p ϭ 0.049). The quality rating would be predicted to increase approximately 1 point for each additional 10 years that the respondent had known the decedent. This finding suggests that family ratings may be shaped partially by aspects related to the respondent's experience. Further study is necessary to understand the influence of the respondents' characteristics on ratings of the quality of dying.
Our study has several important limitations. First, this study is limited in the patients to whom it generalizes. We studied patients dying in the ICU in only two hospitals in one geographic area. Our results may not generalize to deaths in other regions, other health-care systems, or in non-ICU settings. Second, we chose to include only deaths where patients had a length of stay in the ICU of at least 3 days. By trying to focus on patients who primarily experienced dying in the ICU, we may have missed important differences in responses or associations for patients who died Ͻ 3 days after admission to an ICU. Third, our model is further limited by possible endogenous relationship between the frequency items used as independent variables and the parallel quality-rating items that composed the overall QODD score. The high R 2 may be attributable in part to this aspect and may have resulted in other non-QODD items being artificially dropped from the model. However, this limitation is tempered by the intent of the multivariate regression to explore important aspects related to the quality of dying for ICU patients rather than to attempt to develop a predictive model. The results of our multivariate analysis suggest important associations and can be used to generate subsequent hypotheses for further study into the important aspects of quality dying in the ICU.
A fourth limitation to this study is the relatively low response rate and the potential for nonresponse bias. Although there was no significant difference in demographic factors between enrolled and nonenrolled patients nor between participating family members and those who refused participation, there may still be important differences between the participants and those who refused on other relevant factors including their rating of the quality of dying and death.
Conclusion
In conclusion, we found that family members perceive a moderate and variable quality of dying and death in the ICU. The aspects associated with higher family ratings of the quality dying in the ICU, included pain control, control of events, feeling at peace with dying, and keeping one's dignity and self-respect. Because of the high prevalence of death in the ICU, continued efforts to understand the experience of dying in the ICU will be important for improving quality of care in the ICU setting. Development and testing of reliable and valid tools for assessing the quality of the end-of-life experience in the ICU will improve our ability to evaluate interventions. Our study suggests the ICU QODD instrument may provide such a tool, but further study is needed to determine its usefulness.
Identification of the factors associated with high quality of dying may help direct interventions to improve the care of the dying in the ICU. Although prior studies [11] [12] [13] [14] [15] [16] indicate that better symptom assessment and management can improve the quality of care for those dying in the ICU, our study suggests caution in focusing solely on these measures for the assessment of the quality of dying and the improvement of the end-of-life care. If our findings are confirmed in subsequent studies, our results suggest that, even in the ICU, assessment and improvement of whole-person concern and preparation-for-death aspects of the dying experience are important to the quality of dying. Until more is known, this study of the perspectives of family members suggests that care at the end of life in the ICU include supporting dignity, respect, and peace, and maximizing patient control and symptom experience. The future challenge will be to operationalize these findings into interventions designed to improve the care of the dying in the ICU. disease, ambulatory, able to carry out light housework or office work; 2 ϭ able to care for most needs of self, unable to carry out work activities, up and about more than half of waking hours; 3 ϭ disabled, limited self care, confined to bed or chair more than half of waking hours, requires special care and assistance; 4 ϭ completely disabled requiring hospital-like care, confined to a bed/chair. Did the ICU offer you enough opportunity to interact with X (name)? 1 ϭ yes; 2 ϭ no. Were you involved in decisions regarding withholding lifesustaining therapies like cardiopulmonary resuscitation, mechanical ventilation, or hemodialysis? 1 ϭ yes; 2 ϭ no. Were you involved in decisions regarding withdrawing lifesustaining therapies? 1 ϭ yes; 2 ϭ no. Did you witness any treatments for X (name) that upset you? 1 ϭ yes; 2 ϭ no. If the answer is yes, what were they?
